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[it ^ji 1 1 

ie7K¥ i ^ ^ ><7>mmmm\zw M-tz ') -b ^ NJwwa:fc^»>3H**fc#><7>3ii<7>? 5 > 

r3>hn-* ff ^-ic J£ c Ti!uieft^8Hlfflk:*f»E L ^ ^^5^ tf > % A- 1 T itOKIr & 
E LMTKimfcmMKfif&Mft L . Suie 'J -b -v h aerate huI5*^E Lif^)Sif tJ±^) 
-b <y h ^t^fiE LIlf^jtHl^lcfcv^T . 

7. >f -v . ffilE^- 7£j£[Hlg§ t . 'J -b -v h ^ ;u X 2&£ 0g§ t * M *. . 

BO IB * >y tt s hu Ifi 'J -b -y h % ~t & Tz db \z >) -b v V >v * Stt T itu KJQT tr > 

ituISffilE^- ? . Huie**»E L^^^ffS^ r ffilE i" -5 aft ic flu mm^ 

9 ^ ^a- x mmm^s ^ - 9 izft c xmmi^mE l m^^^ytwrn^miE-t & a iet* 

BUlQ -J -b -v h >*n ^^4@ISU, BUlQi? ;>^3>F n - ;u ff ^ t ft) fSffi IE ^ 

- 7 ^$t+T y sue \zm-c rzmm -b -v h ^ ^^^^-rs*«§iE li 11^0^0 

[If ^JI 2 ] 

£>£lf :£JH 1 ie«<7)*«E L,IKf^j[Hlg&o 
[M^JI 3 ] 

HUie -b -y h x^^Hg&ii. S0lfi1 E liE-T ? — 7 ic J£ C fcifcx ?o7n*-)>ht4 
^7 ^ > 7 ^ 1f L . Z<^#^>7<^fty^Cj£CTifuieill<7>5M 5> r^>ha-;bf|^-<^ 

B*E LSEf^0g&o 
[M^JI 4 ] 

FjyIQ 'i -b -y h >l X^^Hg&li . BUlQf? 1 7 5 > • r n > h n - >l f| ^ & S It T pff )S 

» HUlQ«i(<^ ^ 2 7 >f 5 > r n > h a - ti m ^ t l^M^rn^hn-^fi 
^ i: SuieffiiE'T ? - 9 t ^SttTHulQffliE^- 7 tc m £ X m 2^)M=> > 

mmt l . m^mtzm i <n 9 a 5 > r =1 > h a - ;u ^ t l ^ soie m -b -v h^^ut^ 

^-t-SM^Jl 2 iei£<7>«E LiElftlHlK. 
[If ^Jl 5 ] 

t^m-ruc cTHuie^^^-^^D/A^^L. D/Amm Lxm^ nrz-mmzm-c x 

[If ^Jl 6 ] 

if^n 1 - 5 ^v^ii^coM^Jiie«^*aE LSM0i2§^ir-r -5*^e Li^ii. 
[if ^ji 7 ] 

fuIQ^fiE LgKSftlHlK** I C h LT^tt^tlTv^If J)<JM 6 ie®<^^fiE L^^^g c 



[mn%] mmm 

[mn<n%m «e limess^ «* v zn&m^ ziimE lh^hk 

[ 0 0 0 1 ] 

& r m^E\B\^<r> ^^mmitw z. z z t mtz^m e emw\m^\z m-tz>° 

[ 0 0 0 2 ] 

nmmmrn, phs. DVD^b-t, pda w\zmm$ nz^mE 

Lft^S§g<7>1r«IE Lft^^Tli. # 7 u 7 -f 3 9 6 1 ( 1 3 2 X 3 ) ^ 

f f>\ u - 7 -i y 1 6 2 fi <^> T tf > ^ Jf o 4j ^ fc*fg|g £ tl . il => U => -i > , n — ^ 

f (wroELif ) a. ^ ^ > w t [i]+iic^^^- 9 comiztt Lxnm^mmm ftra 
&iz\z%<. r, g, B<vttniz & zm^n'&izm-c rzmmiz* f :x\ tiELi 

ft *l « * -5 a if . C^il^tft^iioT < 5. * IC r 1ft IE * -* £ C t IZ 

ft <£> o 

ftfc. 3 <^ r ffilE t L T it . lr°7U s 7<1><nM?v^^mWintfc'&ltiti-tZftti®&( 

MAltiUm LTu§ g^^c^ 1 ) . 

[iff fflfcift 1] nm 2003-288051 ^i>ffi 
[f£Bfl<7>^] 

[ 0 0 0 3 ] 

iff ffi 2 0 0 3 - 2 8 8 0 5 1 ^ ( iff fF^CiSK 1 ) <r> mn <?> HjMJ It . i] => U ffl <r> M T * > 

y ffllE^i" § It^-tc It. H v >f V 7 h- t7 ^T^IMlc «k 9 fulfil D/AlcS: 

/^"t^ft^^- ? % r ffl IE t c M j£ i" £ fflIE^-t § C i: ;b* # £ «?> *l £ a*. 4 tf 'V h ~ 6 tf -y 
hgS<7)D/AT'tt, r *t IE ft v*|^Sfc**>5 . * tf> a6 . !ff II 2 0 0 3 - 2 8 8 0 

5 l^-xit. ftjj&nmmiz r it ie 01^^ v^ttm ic^ it tus, 

t^i <t> (s m t ^ ^ <b * § ^ ti ic it ff -r 5 <?> t? x ft f^&i/L tc j: -5 y ffl ie it it -f tc mm, 

Z <r> WL § © ti . 3 J: 7 ft W If \Z ffi x. Z> t <?> T* o T . ^ ^ t° > ft lc S It h ti & 

y ffliEHg&^^^Ha^Wx^, z t t^m^^mE Lmmm&ts *vi?mE l^^^^^ 

[ 0 0 0 4 ] 

E Li^il^iia . y >i fl<^^^^- 9 * D/A^m LTOE L M^^MxXtmWl 
-t Z> tzibcomWlMMlh & vMi ^ <Dmm t ^5tlt4^L, tK¥ 1 7 -i y coM^Wmiz^ 

zm^mm 1 => a y ^mmmmizm^-? z -v hSBrat^tTio^itsfe^^ 

Ilw? 5 > r =1 > h a - ;K| ^k:f5 c T^^WraicfrUSE L ^ ^ <7>^T ^ > ^ /h L 
T 0 E L *Tlc,|ltm-5ft^^tti L. 'Jt7F WP^lc 0 E Lif <?)^f tffi^) 'i -b -v E 

'J -fe -v E * *b tc «; -fe -y h a- 4 x ^ f it t ISi f f > t P)f S ^) ^ M 7 x 7 -f > lcJif5c 



9\zm~cx oel if cn^ycwm^mjE-? %> rzdbcomjE^- 9 ^±f&-t zmiE^- 9 ±f& 

>y M -b -y h '<>i ^¥t±\u\Wtt^m z.&'h <^ Xdh& 0 

imn<omm 

[ 0 0 0 5 ] 

ires-?. OEL^fti. ^<7>m=f- -Ztfrfetofemmiz f * ^ - ^i-^^mjEt -b v h 
h*if t> ti -5 <r> . * ^ E L IE Ift 0 E§ <J0 § y> => u \£ y ft m lz m z. h ii & 0 E L M =? iz M ~f h 

mmmm &m \z. 0 6 ( g ) ic ^-t £ i iz. m^co^mm frh^v-v-tzv-t 

0 (mm) ttz&« 0 6 (g) to&mit. MRfcmT'&Z . 

SitJEE -b h ti . yk^/JsS^IIKf] fH tc ffl ii -t -5 'i -b -y h M m R T lz if t> ii . z<nh 

■v H SB ^ R T co ty *) 9r It &m^W m D + M -b -y h Sfj R T \z ft ft ~t £ m M if 
HCffi I) ;> ?*3> hn-;i^iXTP (06 ( j ) # M ) lc J: 0 ff t> ti Z> . & is 

. 0 6ii, ^^^^ y \zWi^mWim$fi)jk^ t zn^¥t±^ ^ 9 ^ ^ > ^m^-^Mmmx^h 

z ii\z o v^Tt&Bfl-t § t x [3 6 ( a ) li . & frj fflU! ^ <?> M 5> r<^S^ i: & § laJJtH ? 
n >y ULKT'i^ 0 6 ( b ) ti . f ^i^')^ h X ? - F Mi ST 

P T*i> •) . f^-fe'^^^^^^y Mi ^ 0 6 ( c ) lc ^ £ tl T & o 0 6 ( d ) li . 
i^^ffiA-iXDSTPT-i 1 ), 0 6 ( e ) ft* R ( # ) lcouT<^ ') -t -y h^'iXRSK 

^ ^ x R S Rii . H^Kfjf^ i: -b -y h SHf^<^t^ 9 9 A 5 > 

? 'f 5> rn> N n-4^;^TPtJ: 9 4*StlS, C<^Ci:ti. G ( # ) . 
B ( W ) ^) 'J -by h xicov^T^fBj^T^^, 
[ 0 0 0 6 ] 

f :T\ c </> f&Bjm . §*7i,f>W)£lc 'J-h -y h ^ ^ 7. £ l T x iX^'Jty Mfl 
fS<7)^^n 9 A 5 > y fcSIElcjttffc L TffliE-t § C i: mft^^^Wfil D 2 ^ftUfflJ 
tS. 3tilcJ:^0E L«f <^%7tSHfig^ffliE-t^ 3 tT-OELif^i^Jfflittett^ 

<7>IS*. 9 5 > r^lJPlC J: *) y m lE fr^S m\Z tC Z COT*, y ffilE 0g&<7) p^1rS» ^ W z. % 
Z. t ft*T* § £ o 

lc f- 9 R 0 M tc letl-ttili J; < . L , t*- ^ ROMIJ, U¥y\zM 
gljlc^lt S'£^a*v^60T. ^-<^y>. r ffliElHlK^^'frfflft^fflJ^. -5 3 i: ft*5T^lc 5Qr So 
[^BH^^^i-S fzibcom&comm] 
[ 0 0 0 7 ] 

0 1 . c <7>i£Bfl<7>1r$iE LSIKj0ii&^iiffl L fe-HlfefJ(^'fr*»E L i^)*7AH 
Mn't^'^t^T-n^S, 0 2 ti . ffi tl&nWtm iz&rt hiitz y ffiiE ') -b >y h ^ ^ 
x^^0g§c7)i^B^ 0 N 0 3 li. fti»<50 y ffiiE M -b h x^£0g§<7)l&Bfl0, 0 4 ti . 0 
3 tc is n Z> Y ffl IE M -b -y h ^ x fE^ 0 g&<^ 'J 4r -y h ^ ^ x ? -i 5 > • r <7> Wi W 0 . 0 

bit. ^ - 9^m\Mm (rom) \z&fe$iiz> r WiE^- 9izi\^Tcomnm. f 

0 6 a. ii => u \£y ^mwimwi-f znm&m t zti^fs^-ts 9 a 5 > ^ft^<^mB^0T 
s = 

0 1 lc v ^ T . 1 0 ii . %-fJE L ^ ^ tc feit S %-tlE L UBiA 0E§ tU^)*7/,I C 
^ (i^T* => UY => A >*) T*J)5. :^^/7AK7^q o ii . mmnWim^.^^ 

1 i: . R (#) tc jN-fE L T^lt <b tl R 2 R t . G (#) tcttJ^LT 

^>*lfc G-S$tS4^@?S 2 G . f LT, B (W) tcMl^ L T^tt «b flfz B -li 

&mmnw.£.f&®&2R, 2g, 2bu, ^ti^*i*m«rt^^[Hii^ 1 frhmmmm i 



ref^ AftSi: L T 1£ t+ ^ ft 77 U > E 5 => - 0 g§ T* § 1+ T * ft f ft ^ fete ft J£ L 
SmmiTLlr, Ig, I ZCT-i^^tltSltill r, Ig. I bT*77 U > E 

5 => -0m (*^m-rL^i£0g&) 3 60 Aftfji e ^ > ^ ^^n^mciii^ l . c^^u 

> E 5 => -0g§ 3 ic J: *) ftft^XRl~XRm#<^&ftft^T*tJ£lc . 4£;& L £*3Hiirt I 
r , I 8, I b £ *i *nc £ - 

[ 0 0 0 8 ] 

&SmmrL^/^[HlE& 2 R , 2G, 2 B ic ii . ft-? ft 4 tr -y E *§Et<^ D/Al£f||0g§ ( 
D/A) 2 a <b ftT v^T . * n 4 V => > * H 3g <r> Tz db \z R , G, B ft ft <t> ft 

^feic^ist ss^'i'ii i r . ig, i wnm&frmmz %<r>mmit. zn^m 

y A ? 2 b tc^/^^ftS t'- 5^ D/A 2 a T'D/AtitS 3 t \z «k 0 ff ft ft S . 
ftft. G-SffMi^@!§2G, B-Si£ltift£f£0B& 2 B iceft^ftff 1^2 ft* # 

u > e 5 7-@s&3 « . r -mmmm±^m 2 r ^sic^tu 5 # u > e 5 => -@k 

3 i: TO ti ft til ^ T? -5 <?> T* . iff ic 0 ^ L T H ft o „ 

WTT' tt. R -Si£m»££j£[Hl& 2 R U l > h ;7-0?&3t^ 't^f^RlcouT 
*flEBRfft&lcov*TifcHlj-*<&. G HI 81 2 G B - * IS Sit 081 2 B 

[ 0 0 0 9 ] 

r -*inm»E£j£iEiB& 2 r tts s^nr^^m 1 frbn&mnm i rei-?M2 tix 

Rk:ov>T<*>£i£*flE I r^£/&-t£o c <o*i£*ft£ I \lt . R tc o v^T<^ ii V > E 5 => - 

0 ff§ 3 <?> A ft ffi>J <?> E ^>^x?Tralc#t^2ft£ 0 3 ft ic «k 0 Si ft fll E ^ > S> * 9 T r b fc> 
h T m<7) * ft^ft ^mmmWt I r^f&4iLT. R<7>§ft ft^XRWXRntt^lcSmmtft 

1 r fc* # E 3 ft £ . 

7)1 > h 5 a, Atll^Pf f ^^MOSFETb 7^yX?Trah, eft 

h ii V > E 5 => -mm ?niai^j|<?)Pf t^^MOSFET E ^/xntKTrDi: 
^tLT^T> E 7>y x?TrKTt^';-^U, fl ^ 4 > + V DD ( = + 3 V ) tc ft 
ftT -5 o 

E 7 > ^ 7. ? t rb-^T rn<7) hU 4 > ti . D/A 4 R , 4 R - tcff^^ ft. ^ft^ft<^ H 
V 4 > ^^<^ffiftmrL I lit. D/A 4 R^*¥S8©lS9l£i: $ft*o 

&D/A 4RIJ, -0K-?il«3 ft. ^<r> Aftffl h 7 > ^ tc aj^J^lft 

Ir^Stt^o f U, MPU1 l^buyX?6, 7 O 8 b ^4LTi* f - ? D A 
T^t)L > b 5^ -^>tilftM h7>yX? lc$ttT**PJffitft«i«E I r^H^^- 57 fft^^ 

^8Blft«iSEk:Fe c T * ft^'ftlc tii ftSS5!£il5 5 R^SEift-tSc 
[0010] 

&&-h$kmMM 5 R tt. ttftS^ L >4 ; 7 -0g& 5 0t r & IE -b >v E ^ ^ Xf&4l0 
K5 K f LTX^vf0S5 2^^4 5. 

7> U > E 5 7 - 0 g& 5 0 . Pf t-^^^A^lb V>^Xi7Qpii;B^^^^^ttift 

ffl E v > ^* X 9 QP2 i: lc J: *) Wf&2 ft. E 7 > y X ? Q f E Q P 2co V - X M ii . 4±ii izM 
M=> 4 > + V cc CSE± + V cc>mff+ V DD) tcf#^£ tiTv^, b 7>yX?QPl^)KL 
4>tt. r- E ^ 4 E JfM^ ft. $ «b lc D/A 4 R tH ft i^T fiM ^ ftT D/A 

4 R tc J: ») SKtft 3 ft -5 o b 7>y X ? QP2<?) b* b 4>li. § tE T^Jfif XRW XRn<^ 7 *> g 
e IC jht bC -5 1 o iz m ifro 5 ft T v^* o 

zftlcJ;^. §aiftS«9l£ilS 5 R it . Rlcov^T<7)77 7 ^IJ^StlSf XRNXRnt 
L TSEIft«9l£ i ^4ifiE L>U^§OE L*^ 9 <o BISk: ft ft-f 5 „ 
x 4 «y ^ 0S§ 5 2 It. R ic o T c?> ft ft^^X Rl — X R nlc ftfciz Sit ^> ft M -fe E 
7x 4 -V T« *> o T . Pf t^^MOSb 7>yX?QP3T'l^$tlTV^„ b 7 > y X ? 
QP3<^V-Xii. &SJ^«f XRNXRn^)7^ieicM)StS 1 ^icil^tlTv^, 
E ^ > > ? x 5? <7> Q P 3 <7> E U 4 > . V 1 -j — V -A t - b* D ZR^ L T r 7 > K G N D tc 
I^tlTuli. E 7 > y x ? QP3(7)7-* - b 1ft r ffl IE ') -b >v E ^* ^ X |£4£ 0 g& 5 0 <b V 
- E . ftlti») b 7>yX?QP3ti0N t^oT, aS^li^tlTv^ 



£ tt^JmiT ^mni± V zRlC^/^ LT . ft TjtfSf tlT U£ O E L ifeT 9 ^fflftff 

[0011] 

y fflJE M -fe v V >^>v x?E4£[hI8& 5 1 It. t*- ^^miHl8& (ROM) 7 ^fflJE^- 7 T 
D i ^ 5 It . =i > h n - ;i, 0 g§ 1 2^b7 O 8 a^/MTM ;> Fn-iLA-i 

STPt ^§t+ -g, . f LT, ^ v * 0E§ 5 2 ( h 7 > -J x 7 Q P3) \z fflJE^- ?TDi 
<7>filCj£ C /i:PlfS<50 7 -f 5 > 7X*Y- h MWlit^^^^. LT . 3 tl % 0 N \Z ~f & . C tUC 

J: 9 H^^- 7 D AT^fllcJ^c £ 'J -fe -v h Sf^R T ft ;MTMJ£lc 1^ 2 tis. <£ 

:^:U-0ELIf 9 ^^Ttff^** r ffl IE $ ti£ . 

'J -fe >v h 8H fig R T tc 7W <y * 0 g§ 5 2 fc* 0 N \z ft % t . 'V ae * - 5f >f - K D ZR*> J# o 
SmjEt V ZRtC 0 E L 9 <7>Mffl*»^S2 tl£ <7>T*. 0 E L M =f 9 <^ fE^ It ffih L . <?■ 
<VTmMMt)*Pfrfe^MI±\z y° >) * - ¥ £ tl £ . i)tLTv^OELif 9<?) 

utifim . ^e.^^ ( n - => ^ > ) ^m^iz & *) ? => y h g n d ictt^ tixu § 0 

4- £? . El 1 tc ^ -t «k 7 k: * & ffl ^JSH^ X R 1 ~X Rn It . E L * >v co & H => u \£ y \z 
WJ£Ltv>t* c n<b ti^^flg-eii l o \z ft o tu§ o f;x\ ftTj 

*ft T ^7 7 a tr > • a iff tc E 8U L T u ft . 
[0012] 

^_ ^ (ROM) 7 tt. ROMt7^7'L 9 *t h T*mt& 2 fl. H^k ^- 7 % 

^_ ; J: ic J: •) O E L KS^ 9 ^^TtSHPiB^ y ffl IE § ffliE^- ?TD i^^fe^: 

tS. ^- 9^m®m 7 It. =7 <i > 8 c ^/h LT&tiit/^^ fc W J^-t S t»- 9 D AT 
fcHBiXSW-T x ^ > N o - ^ 0g& 1 2 ^ "o <^ $!l ffl fl ^ S tc ^ o T v ;u ^ -f v ? *t \z =k *) y 
ffliE -b >v h ^ou x^^@g& 5 1 ^IR^iliRLT^m L fcllr- ? T D it §[ii^Sf 
WUet^-r ffl IE 'J -b -v h '<>i 5 1 tc^-ie LTv^ < 0 

|IJ ffl ft S li . fH'^^yy^^^y'FM^^TlitU^T'ioT^ \£ 9 
*z>i J]^ y 9 \t, 3> Fn-i@?§l 2 |*| M 5 tl , [36 (b) ic^-t^^^hx^-h 
a')UC S T P & Sit T ii y h^^tSt^o 

^_ 9^mm^i co^- 9mmit. 9 a 5 > rT-A^^titi^r- ?md 

-?fi0^7^7F u A fl h $ tl T . ^ ^ - ^ fft D i \z Ifc £ X T H U x tjt t ? -b X ^ 
Si^J $ tifcffliET*- ^ T D i li. -b -V N SH^R T<7>ff§#i 9 >f 5 > rfcifc^-** i: la]^ 
[0013] 

13 5 l± x y ffl IE <r> fz db \z ^ - 9 m ^ 2 tl § - ? fl lc o X <7> ffe [3 X 2b % . 
ffilitt. ^^^-^fftT^O. ,1t$4ti. ai^ji^T -5 ¥±9B8tmiftf£ Cm A] 

¥i%&timm$.x£> *) . y = i. oco^T*§, 3 ^$6<^¥±gai7^m-irdi t o 

ELlf 9w ¥Utm D \z l~f Z> h — 9 >i mm. ttjhfJJELTv^t^fc-r*. 

3 tllcW LTlif^tiB tt. y = 2. 0 tctt^lT£ ¥13ffi^miMTc£>£ * f :f 

. tmmB<7>mwimmi$.<7>m a i twjJELfc^isiai^^ift^oF FaBm*^^a«w 

D T lc ^ tt tl ti\ r = 2. 0 \zWiE-?& z t i»*?§ £. 
[00 14] 

-tftt)*>. y fflJE^ L ftv^t § c7>^^^P^ D<7>Kflf^ D T fc L . yilMtTr 
. y fflJE 2 ftfcH^SHWT ( = %7tSBfig) fc-t*. f LT> ^c^jticfev^T . ali, 
7 AlcfcMt€.*>€.^^-r f - ^fiD itjhtfE-tS^iftfa. btt, r 7 7 B tcfclt S Suie^/F 
9 i$.D \<7> t g<r>mftLfe. tdli^o'^CLK^MIS, Dyili, T y * ? a >v ^ ^7 
t7>h»T?^LfcJWM. T D r It . 9 A 5 > ■ r n > h n - >i >i 7. T P ( [3 6 ( j ) # m ) 
60 ja _h *) *^ >b y ffl JE * L ft h § (?) ^tkSH ffl D T ib*,^ T ~f Z> * T- <J0 ? a -v 7 ii O > h 



ffi T #> »K MX. IS. HI 6 (e)<?> , ;-fe'yhPI46JWMtcffl^"t*. 

T = DTXb/a -(1) 

Tr=DT-DTXb/a = DT (1-b/a) - (2) 

Dyl = Ty/tJ (i=0~63) -(3) 

T D i = T D r- D y i - (4) 

t * -5 o 

*U4)tt. r ffilE^ L&v^ t £^ft^aflf^D T «b tfi ^Sm^M 5 R^ft/llM 

d *UC =k 9 , ROM^i^f-^Di^TF u x tc ffl IE f - 9 T D i IS ft. $ tl & 3 i: T- 
. g-H^T 3 - 7 D Hctt^-SMIE^- 9 T D i^#T. y = 2. 0 <r> t § ^> r fit IE to*ff 
tl & o tCL i=0~63ti^T J - ?i)*6 tff h<?)S^"?355. 

^- 9 f }|0S§ 7^)ROMlcii, y ffilElC J£ C T ^- ? £ § ^ tc IQ'H L T 4? § 

. y ffilEfit^ S-^Iij^^II-r H U XTalJRTg 5 «k 7 ic i" £ 0 3 tl tc «k 0 3tsl t H U x 

ai^jSW^XRWXRnlcjN-LT 1 MStt <b tltl li J: 
[0015] 

y it IE b >y h >i x @S§ 5 1 IS . m 2 \z ^ ~t «k -? ic . ^ 'J t n ? 5 3 t 
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